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Abstract
Purpose – Nutrition labels bridge communication between food manufacturers and consumers and
are instrumental in shaping food choices and dietary habits. Gaining insight into the factors associated
with nutrition label use precedes evaluating the effectiveness of these labels. The purpose of this paper
is to investigate the socio-demographic and lifestyle factors associated with nutrition label use among
multi-ethnic Malaysian adults.
Design/methodology/approach – Data from the Third National Health and Morbidity Survey
(n¼ 39,506) on nutrition label use was analysed. Logistic regression analyses were performed to
examine the factors associated with reading nutrition labels, adjusted for confounders.
Findings – The findings show that females, young adults aged between 18 and 30 years, Malays,
tertiary educated, singles, employed individuals, physically active adults and non-smokers were
significantly associated with increased odds of nutrition label use.
Research limitations/implications – Causality could not be established due to the cross-sectional
study design. The scope of the data collected limited investigations to the socio-demographic and
lifestyle factors associated with nutrition label use. Future research measuring consumers’ attention,
motivation and comprehension of nutrition label use and subsequent food selection should be
conducted.
Practical implications – Health promotion efforts targeted towards promoting the use of nutrition
label among males, older adults aged between 31 and 40 years, ethnic minorities, primary educated,
widowed/divorced individuals, unemployed, physically inactive and smokers are recommended.
Originality/value – This nationwide study provides valuable insights into the socio-demographic
and lifestyle factors significantly associated with nutrition label use among Malaysian adults.
Keywords Malaysia, Demographics, Lifestyles, Nutrition labelling
Paper type Research paper
Introduction
The overconsumption of easily available and energy-dense food further exacerbated with
sedentary lifestyles amidst obesogenic environments has become characteristic of
societies at large (Swinburn et al., 2011). Diets high in sugars and fats often displace fruit
and vegetable intake when combined with low physical activity significantly increases
the risk of non-communicable diseases (NCDs) including obesity, type 2 diabetes,
cardiovascular diseases and cancer (Lobstein and Davies, 2009; Swinburn et al., 2011).
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Hence, diet and physical activity remain important modifiable risk factors in the etiology
of NCDs that contributes to more than 60 per cent of mortality worldwide (World Health
Organization, 2011). From a dietary viewpoint, the trend towards increased consumption
of packaged and processed foods in both developed and emerging economies should
not go unnoticed (Wills et al., 2009). In recognition of the importance of food safety and
the potential influence of these nutritional information on consumers’ acquisition
of health information, purchase and consumption, certain countries including the USA
(US Food and Drug Administration, 1994), and Canada (Health Canada, 2005) mandate
the display of nutrition labels on pre-packaged foods. Meanwhile, nutrition labelling in
the European Union is not mandatory until 2016 (The European Parliament and the
Council of the European Union, 2011).
Nutrition labelling refers to any written, printed or graphic information on food
packaging used to inform consumers on the nutritional value of food products
(Lobstein and Davies, 2009). Certain characteristics of nutrition labels including the
label location, colour scheme, size and format in addition to the visual clutter
presented on the food package may influence consumer’s motivation (Bialkova and
Van Trijp, 2010), attention and understanding of the nutritional information
presented (Visschers et al., 2010).
Malaysia, a developing, multi-ethnic country, is experiencing major dietary shifts
towards higher calorie intake from sugars and fats and increased sedentariness leading
to the rise in NCDs (Khor, 2012). Basic nutrition information including calories, sugar,
protein, fat and sodium clearly stated on the label is mandated by law (Tee, 2011).
Insight into the factors associated with nutrition label use is a pre-requisite to
evaluating the effectiveness and efficiency of nutrition labels in helping consumers
make healthier food choices. Studies among Western populations reported that
nutrition knowledge, motivation, socio-demographic and psychosocial factors
influenced food label use (Satia et al., 2005; Drichoutis et al., 2005; Stran and Knol,
2011; Grunert and Wills, 2007). However, there is a dearth of studies on the factors
associated with nutrition label use among Asian populations. In efforts to address this
gap, this study aims to examine the socio-demographic characteristics and lifestyle
factors associated with nutrition label use among multi-ethnics Malaysian adults.
Methods
Study design and participants
Data from the Third National Health and Morbidity Survey (NHMS III), a nationally
representative, cross-sectional, population-based survey conducted by the Ministry of
Health, Malaysia between April 2006 and January 2007 was used. The methodology for
NHMS III has been described previously (Institute for Public Health Malaysia, 2011;
Cheah and Naidu, 2012). Data collection were carried out in the urban and rural areas
across all the 14 states of Malaysia. The inclusion criteria were: adults aged 18 years
and above; male or female; all ethnic groups; and Malaysian citizens. Subjects were
excluded if they were: chronically ill and cognitively impaired; pregnant; and
institutionalised individuals.
Sampling design
Study participants were recruited using a two-stage stratified random sampling
proportionate to the population size. The primary sampling units were the Enumeration








































classified into urban and rural areas. Each EB contained 80-120 Living Quarters (LQs)
with approximately 600 residents. These LQs formed the secondary sampling units. All
eligible individuals from the selected LQs were included in the NHMS III.
Study procedures
Face-to-face interviews were conducted by health staff using validated bi-lingual
(Malay and English) questionnaires. Socio-demographic data and lifestyle habits on
physical activity and smoking were obtained from the respondents. Physical activity was
measured using the short form of the International Physical Activity Questionnaire.
Being physically active referred to being engaged in moderate and high intensity
physical activities (⩾600 MET/min/week). The respondents were asked the following
questions regarding their nutritional behaviours: “Do you read the nutrition label every
time you buy food?” and “What kind of information in the nutrition label do you read?”.
The total number of respondents who responded to questions on nutritional labelling
was 39,506. Ethical clearance and approval for this study was obtained from the
Medical Research Ethics Committee of the Ministry of Health Malaysia [Project code:
(P42-251-170000-00500(00500099) Sub code project: 42005000990001)]. Further details
on the data has been published (Institute for Public Health, 2008).
Statistical analyses
Descriptive statistics were used in univariate analyses. Logistic regression estimated
the odds ratios (OR) with 95 per cent confidence interval (CI) of reading fat and sugar
content on nutrition labels among the respondents adjusting for gender, ethnicity, age,
education levels, marital status, region (Peninsular Malaysia or East Malaysia), house
locality (urban or rural), job characteristics, income, physical activity and smoking.
Likelihood ratio test was conducted to assess the goodness-of-fit of the regression
models. In addition, correlation coefficients between income, gender, house locality,
education and job characteristics variables were calculated to detect multicollinearity
(see the Appendix). Correlation coefficients of less than 0.8 were taken as no serious
multicollinearity between two variables (Studenmund, 2006). The significance level was
pre-set at po0.05. Cases with missing data were excluded from the analyses. All
statistical analyses were performed using STATA 10.1 (STATA Corp, TX).
Results
A total of 30,992 respondents were included in the analyses. Socio-demographic and
lifestyle habits of the participants are presented in Table I. The participants consisted
of 55.6 per cent women. Mean age of the participants was 42.10± 15.69 years. Majority
of them were Malays (56.5 per cent) followed by Chinese (21.6 per cent), Indians
(8.47 per cent) and Others (13.46 per cent). Only a tenth of the participants had tertiary
education. Majority of them were married (71.3 per cent), resided in Peninsular
Malaysia (79.7 per cent) and in urban areas (59.4 per cent). The average monthly
individual income of the participants was RM 1,963.05± 2,674.48. Slightly more than
half of the participants were physically active and nearly a quarter were smokers.
Overall, only 15 and 11 per cent of the participants read fat and sugar contents on the
nutrition labels, respectively.
Table II displays the OR and 95 per cent CIs of reading fat and sugar content on
nutrition labels. Multivariable analyses demonstrated that males reported significantly










































(0.84, 0.76-0.92) on the nutrition labels compared to females. In order to facilitate a better
comparison across age groups and provide policy makers with better information on
which age groups to focus on, age was formatted as a categorical variable. The results

























Peninsular Malaysia 24,693 (79.68)





Civil servant 3,079 (9.93)























































Fat content Sugar content
Variables Crude OR Adjusted ORa Crude OR Adjusted ORa
Gender
Male 0.76 (0.71-0.81) 0.71 (0.65-0.77) 0.84 (0.79-0.91) 0.84 (0.76-0.92)
Female 1 1 1 1
Ethnicity
Malay 1.73 (1.55-1.93) 1.34 (1.16-1.54) 1.88 (1.66-2.14) 1.32 (1.12-1.55)
Chinese 1.34 (1.19-1.52) 1.12 (0.97-1.31) 1.40 (1.22-1.62) 1.04 (0.87-1.23)
Indian 1.68 (1.45-1.94) 1.30 (1.08-1.55) 1.82 (1.54-2.15) 1.28 (1.02-1.53)
Others 1 1 1 1
Age group
18-30 1 1 1 1
31-40 0.79 (0.73-0.86) 0.90 (0.81-0.99) 0.76 (0.69-0.83) 0.89 (0.80-1.00)
41-50 0.61 (0.56-0.67) 0.86 (0.77-0.96) 0.60 (0.55-0.67) 0.88 (0.78-0.99)
⩾51 0.31 (0.28-0.34) 0.80 (0.70-0.90) 0.32 (0.29-0.36) 0.89 (0.77-1.02)
Education
Primary 1 1 1 1
Secondary 4.97 (4.52-5.47) 3.91 (3.51-4.35) 5.82 (5.18-6.55) 4.77 (4.18-5.44)
Tertiary 9.97 (8.89-11.17) 6.45 (5.63-7.40) 11.27 (9.84-12.90) 7.65 (6.51-8.98)
Marital status
Single 1 1 1 1
Married 0.65 (0.60-0.69) 1.03 (0.93-1.13) 0.61 (0.57-0.66) 0.94 (0.84-1.05)
Widowed/divorced 0.29 (0.24-0.34) 0.82 (0.67-1.00) 0.26 (0.21-0.32) 0.75 (0.60-0.95)
Region
Peninsular Malaysia 1.37 (1.26-1.48) 1.07 (0.95-1.19) 1.52 (1.38-1.68) 1.19 (1.05-1.35)
East Malaysia 1 1 1 1
House locality
Urban 1.53 (1.43-1.64) 1.09 (1.01-1.18) 1.51 (1.40-1.63) 1.06 (0.98-1.15)
Rural 1 1 1 1
Job characteristics
Civil servant 2.77 (2.51-3.05) 1.51 (1.36-1.69) 2.55 (2.28-2.85) 1.32 (1.16-1.49)
Private sector 1.65 (1.53-1.79) 1.16 (1.06-1.27) 1.71 (1.56-1.87) 1.14 (1.03-1.27)
Self-employed 0.84 (0.76-0.92) 0.92 (0.83-1.03) 0.91 (0.81-1.02) 0.97 (0.86-1.10)
Student 2.98 (2.57-3.47) 1.44 (1.21-1.70) 2.93 (2.48-3.46) 1.30 (1.08-1.57)
Unemployed 1 1 1 1
Income (RM) ÷ 100 1.01 (1.01-1.01) 1.00 (1.00-1.00) 1.01 (1.01-1.01) 1.003 (1.00-1.00)
Physically active
Yes 1.19 (1.12-1.27) 1.18 (1.10-1.26) 1.21 (1.12-1.30) 1.18 (1.09-1.27)
No 1 1 1 1
Smoking
Yes 0.68 (0.63-0.74) 0.84 (0.76-0.93) 0.68 (0.62-0.74) 0.73 (0.66-0.82)
No 1 1 1 1
LR χ2 2510.42 2022.66
p-value o0.001 o0.001
R2 0.850 0.888
Note: aAdjusted for gender, ethnicity, age, education, marital status, region, house locality, job


















































two components on the nutrition labels compared to younger individuals aged between
18 and 30 years. Malays were more likely to read the fat content (1.34, 1.16-1.54) and
sugar content (1.32, 1.12-1.55) on the nutrition labelling compared to other ethnic
groups. Tertiary-educated individuals had the highest odds of reading the fat
(6.45, 5.63-7.40) and sugar content (7.65, 6.51-8.98) compared to those with only primary
education in the adjusted analyses. Widowed and divorced individuals showed a lower
likelihood of reading the fat (0.82, 0.67-1.00) and sugar content (0.75, 0.60-0.95)
compared to singles.
Peninsular Malaysians and those living in urban areas had marginally higher odds
of reading the fat (1.07, 0.95-1.19) and sugar content (1.19, 1.05-1.35) on nutrition labels.
Individuals with employment showed increased odds of nutrition label use compared to
the unemployed. Higher odds of reading fat (1.18, 1.10-1.26) and sugar content
(1.18, 1.09-1.27) were observed among the physically active adults. Smokers were less
likely to read fat (0.84, 0.76-0.93) and sugar content (0.73, 0.66-0.82) than non-smokers.
Discussion
This study aimed to identify the factors associated with nutrition label use among
Malaysian adults participating in the nationwide NHMS III survey. From our findings,
only 11-15 per cent of participants read the nutrition labels, in contrast to the majority
of participants who reported label use in a systematic review (Campos et al., 2011),
Turkey (Besler et al., 2012) and China (Zeng et al., 2013) which reportedW50, 75 and
40.5 per cent of reading nutrition labels, respectively. This may point towards social
and cultural differences inherent in these various countries. Fat and sugar content was
the most read nutritional information plausibly because obesity, type 2 diabetes and
cardiovascular diseases are among the leading causes of mortality in Malaysia
(Ministry of Health Malaysia, 2010).
Females were more likely to read nutrition labels compared to males as similarly
reported by previous studies (Rasberry et al., 2007; Drichoutis et al., 2005; Stran and
Knol, 2011; Petrovici et al., 2012). Women may be more interested and concerned about
their body image, diet and health and tend to possess more nutrition knowledge than
men (Grunert et al., 2012). Thus, barriers to reading and utilisation of nutrition label
among males warrants further investigation. Health awareness programmes should
emphasise the value of nutritional information and healthy eating to prevent
diet-related diseases, with more attention directed at men.
Consistent with findings reported by Petrovici and Ritson (2006), our findings found
that the older age groups were less likely to read nutrition labels. Although they may
have greater interest in healthy eating compared to the younger ones, older individuals
are more likely to suffer from visual impairment and may find reading the small-font
nutrition labels difficult (Ranilović and Colić Barić, 2011).
In addition, our study revealed ethnic variation in nutrition label use with the
highest proportion significantly identified among the Malays, in agreement with a
Singaporean study (Vijaykumar et al., 2013). The inter-ethnic variation in education,
income, cultural and religious beliefs, health perception and practices ( James, 2004),
though not measured in this study may offer possible explanations for the ethnic
differences observed. Qualitative studies are, therefore, needed to triangulate data to
better understand how ethnicity influences nutrition label use.
Low education level, employment status and low income may possibly be
inter-related in their associations with nutrition label use. Those with higher education








































et al., 2005; Jacobs et al., 2011; Grunert et al., 2012). Well-educated individuals plausibly
possess a better knowledge and understanding of health-related information than
individuals with a lower education level. With regards to employment status, contrary
to Nayga (2000), our findings showed that employed individuals had higher odds of
using nutrition labels than those unemployed. Since employed individuals and students
are often exposed to health promotion programmes conducted in workplaces and
schools, they are likely to be more aware of the importance of using nutrition label
compared to the unemployed. Previous studies have likewise highlighted that higher
earning individuals were more likely to read nutrition labels compared to lower income
groups (Graham and Jeffery, 2012; Stran and Knol, 2011). Affluent individuals are often
well educated, more health conscious and can often afford healthier options of food
(Grossman, 2000). In view of these findings, focused strategies and concerted public
health efforts among the socio-economically disadvantaged group are imperative.
Our findings further showed that marital status was significantly related to the use
of nutrition labels, consistent with study by Graham and Jeffery (2012). Family
structure and socio-economic status has shown to affect the nutritional status of
adolescents (Hanson and Chen, 2007). In-depth research among Malaysians involving
different marital status of respondents are therefore, warranted to study the factors
involved in label use, particularly among widowed and divorced individuals.
The geographical influence on nutritional behaviours on food choices have been
reported in Malaysia (Tan et al., 2011; Yen and Tan, 2012) and the USA (Barreiro-Hurlé
et al., 2010). These studies found that nutritional behaviours varied across their
residing regions. The paucity of media and health education coverage in rural areas
and in East Malaysia may plausibly explain why these individuals have limited access
to health-related information (Yen and Tan, 2012) and thus, lower nutritional
knowledge. Considerable attention should be given to these often neglected regions to
improve the health awareness and well-being in efforts to address the health
inequalities in these communities.
In line with the findings of Satia et al. (2005), lifestyle factors were significant in
explaining the likelihood of using nutrition label. Our study revealed that nutrition
label use was less likely among smokers. This paralleled findings from Cheah and
Naidu (2012). Longitudinal studies have demonstrated that smoking, physical activity
and diet are key determinants of health (Steptoe et al., 2002) with smoking cessation
and physical activity linked with healthier dietary intake. Yen and Tan (2012) further
confirmed that smokers had lower odds of consuming healthy foods than non-smokers.
Smoking cessation programmes and health promotion strategies need to be heightened
to inculcate awareness and increase self-efficacy towards practising healthy lifestyles.
Taken together, this calls for nutrition educators and public health practitioners
including policy makers in Malaysia to re-evaluate the design and format of nutrition
labels, to make it accessible and easily understood for all age groups. Nutrition
information in the traditional table form found on the back of food packaging has
evolved to front-of-pack nutrition labels in developed countries (Grunert and Wills,
2007; Signal et al., 2012) and have yielded positive outcomes in dietary quality and
chronic disease management (Ollberding et al., 2010; Post et al., 2010). In a study
comparing the effectiveness of three different formats using the eye-tracking method,
participants processed information in the traffic light (TL) format more efficiently than
the nutrition table format and guideline daily amount format, proving that the TL
format was a consumer-friendly way of communicating nutrition information










































language barriers as the colour-coding helps consumers decipher or evaluate information
in the form of colours rather than words and numbers, thereby, reducing the complexity
of the label. Consumers can choose to focus on information shown in red or amber, thus,
the dwell time will be substantially reduced, allowing for quick and informed decision
making. That said, labels positioned prominently at the top are usually more viewed than
those placed at the bottom of the food package (Graham and Jeffery, 2011).
Causality could not be established due to the cross-sectional study design. The scope
of the data collected limited investigations to the socio-demographic and lifestyle
factors associated with nutrition label use. That said, the findings of this study provide
valuable insights into the factors associated with nutrition label use among a nationally
representative sample of multi-ethnic Malaysian adults. These factors are important
considerations for public health practitioners, food manufacturers and policy makers in
the design, planning and implementation of an integrated approach towards effective
and culturally appropriate nutrition education and food labelling. Future research
measuring consumers’ attention, motivation and comprehension of nutrition label use
and subsequent food selection should be conducted.
Conclusion
Drawing from nationally representative data, this study identified that
socio-demographic and lifestyle factors were significantly associated with nutrition
label use among multi-ethnic adults in Malaysia. Females, young adults aged between
18 and 30 years, Malays, tertiary educated, singles, employed, physically active and
non-smokers were significantly associated with increased odds of nutrition label use.
Our findings potentially serve as a guide for public health practitioners and policy
makers on which groups of adults to focus their health promotion efforts, namely,
males, older adults aged between 31 and 40 years, ethnic minorities, primary educated,
widowed/divorced individuals, unemployed, physically inactive and smokers.
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Variables Income Male Urban Primary Secondary Tertiary
Income – 0.017* 0.211* −0.202* 0.028* 0.277*
Male 0.017* – 0.024* −0.060* 0.043* 0.025*
Urban 0.211* 0.024* – −0.190* 0.092* 0.153*
Civil servant 0.083* 0.064* 0.023* −0.201* 0.056* 0.230*
Private sector 0.097* 0.180* 0.137* −0.185* 0.126* 0.089*
Self-employed −0.022* 0.220* −0.149* 0.119* −0.064* −0.085*
Student 0.007* −0.013* 0.056* 0.141* 0.091* 0.075*
Unemployed −0.121* −0.382* −0.020* 0.196* −0.097* −0.153*
Notes: The estimated correlation coefficients of the variables are less than 0.8 indicating no serious
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